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QUARRY ACCIDENTS IN THE UNITED STATES DURING 
THE CALENDAR YEAR 1912. 


Compiled by ALBERT H. Fay. 


INTRODUCTION. 


According to the figures compiled by the Bureau of Mines and pre- 
sented in this paper, the number of men killed in and about the quar- 
ries in the United States during 1912 was 213. Compared with the 
fatalities reported for 1911, which totaled 188, there was an increase 
of 25, or 13 per cent. The number of men employed in the quarry 
industry during 1912 was 113,105, as compared with 110,954 in 1911, 
approximately 2 per cent more. The fatality rate for 1912 was 1.88 
per 1,000 men employed, as compared with 1.69 during 1911, an in- 
crease of 11 per cent. 

In France (Table 27) for the 5-year period, 1906 to 1910, inclusive, 
the fatality rate from quarry accidents was 1.08, and in Great Britain 
(Table 26) for the 10 years, 1903 to 1912, inclusive, the rate was 1.04 
per 1,000 men employed. The higher fatality rate in the quarries of 
the United States probably results from less stringent regulation and 
less systematic inspection. Nearly all quarries are open to the sky, 
so that the workers have ample light and air and are not exposed to the 
risk of roof falls; hence the fatality rate should be lower than in under- 
ground mining for coal or metals. 

The figures compiled by the Bureau of Mines show that the total 
number of men employed in or about the coal mines in the United 
States in 1912 was 722,662, and of this number 2,360 were killed, or 
3.27 per 1,000 employed. In 1912 the metal mines employed 169,199 
men, of whom 661 were killed, or 3.91 per 1,000 men employed. 

In both the metal and coal mines the fatalities due to falls of roof, 
wall rock, ore or coal, were, respectively, 34.82 and 48.77 per cent. 
Although quarry work is performed in the open, yet falls of rock or 
overburden caused 23.94 per cent of the fatalities reported for 1912. 
The principal hazards of quarrying appear to be about equally divided 
as follows: Falls of quarry material, explosives, and haulage; these 
three represent slightly over two-thirds of all fatalities. The handling 
and transportation of the material produced in the quarry ranks third. 
The quarryman is not exposed to the danger of mine fires, which are 


responsible for many deaths in coal and metal mines. 
5 


Google 


6 QUARRY ACCIDENTS DURING THE CALENDAR YEAR 1912. 
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The bureau takes pleasure in acknowledging the cooperation of the 
operators who have kindly furnished the information summarized in 
this report and hopes it may be able, as a result of this cooperation 
and of the experience gained in collecting the figures for 1911 and 1912, 
to publish the figures for 1913 with greater promptness. The sta- 
tistics for New York were furnished by W. W. Jones, State mine 
inspector, Albany, N. Y., to whom credit is herewith given. 


PUBLICATION OF ACCIDENT STATISTICS. 


In publishing the figures contained in this report the Federal 
Bureau of Mines has no intention of encroaching on the field covered 
by the annual or biennial reports of the State mine inspectors or min- 
ing departments. It is hoped, however, that the distribution of the 
data contained herein will help to establish a uniform basis for record- 
ing and reporting quarry accidents, the number of men employed, and 
the number of days’ work performed. By all of the statistics being 
thus placed on the same basis, the making of comparisons between 
different kinds of quarries or between quarries in different States, and 
the drawing of conclusions will be rendered much easier, 

The plan that, it is believed, will yield best results in procuring 
satisfactory data is that of cooperation between the Bureau of Mines 
and the inspectors or other appropriate representatives of the States. 
This plan will also have the merit of avoiding duplication of labor 
and expense and will insure satisfactory results at minimum cost to 
both the Federal Government and the several States. Such an 
arrangement has been made with W. W. Jones, State mine inspector 
of New York, who furnished data for that State. Attention is called 
to the fact that many States have no system of quarry inspection 
and there is a lack of uniformity in the reports issued by the States 
that have inspectors. Moreover, the fiscal years of the States are 
not uniform; some end in June, others in September or October, and 
still others conform to the calendar year. 

The bureau has revised the classification of causes of accidents that 
was given in the quarry report for 1911 (Technical Paper 46), by 
omitting a number of minor causes and adding others that the returns 
received in 1911 indicated were more important. 

The Bureau of Mines will be glad to receive suggestions from State 
inspectors and other persons interested in quarrying as to the form 
in which statistical data can be presented most effectively and as to 
methods of making such data of most use to the quarry industry. 


SCOPE OF STATISTICS. 


The tables giving the accidents in the quarries in the United States 
for the calendar year 1912 have been compiled by the Bureau of 
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Mines from reports received directly from the operators (except in 
New York) and represent all stages of the industry. In the collec- 
tion of the statistics the effort was made to obtain returns from all 
quarries, without regard to their size or the number of men employed. 

Although the Bureau of Mines is authorized to collect data relating 
to accidents at mines and quarries, there is no Federal law compelling 
operators to rendersuch reports. The reports received from operators 
are voluntary responses to the bureau’s requests for this information. 
The majority of these requests were answered cheerfully and imme- 
diately. The statistics herein tabulated represent 3,163 operators 
who actually worked their quarries during the year. As far as can 
be ascertained all of the large companies made out detailed reports, 
so that measured by production the statistics represent the industry. 

Many of the answers received indicate that one reason why some 
operators did not reply was that their quarries were small, and that 
as no accidents occurred a reply was not deemed necessary. It is 
hoped that every operator, whether his quarry is large or small, and 
whether an accident occurred or not, will consider his property 
worthy of a report for the last year. The true accident ratio can 
be obtained only when all reports rendered give the number of men 
employed as well as the number of days worked. 


SERIOUS AND SLIGHT INJURIES. 


What constitutes an accident is a question that is of fundamental 
importance in the collection of casualty statistics, but different 
answers are given by different quarrying, mining, and other com- 
panies, as well as by the laws of different States. One operator or 
State may require a detailed report of any injury that delays the 
worker or that draws blood; another may not consider an accident 
worthy of record that does not come to the attention of the foreman 
or shift boss. 

Many companies have so increased the list of reportable accidents 
that their statistics seem to show a far greater proportion of men 
injured now than in the past. However, it is desirable that every 
company have a record of any accident that may result in a serious 
injury for which compensation may be claimed, so that every case 
can be traced to its origin and full details will be available, 

The distinction made in this paper between a serious and a slight 
injury is entirely arbitrary, but as such a distinction had to be made, 
the bureau defined a serious injury as one that would disable a man 
enough to keep him from duty 20 days or more. Among such injuries 
are broken arms and legs, loss of an eye, and severe cuts or bruises. 
Injuries classified as slight were those involving a loss of time of not 
less than 1 day nor more than 19 days. In this class may be placed 


8 QUARRY ACCIDENTS DURING THE CALENDAR YEAR 1912. 


such injuries as cuts, sprains, mashed fingers, bruises, dirt in eye, 
slight burns, effect of powder smoke, etc. Of course any slight injury 
may become infected and thus result in a serious injury as defined 
above. 


FATALITY AND INJURY RATIOS COMPARED ON BASIS OF YEAR 
OF 300 WORKING DAYS. 


The tables in this report show wide differences in the number of 
days the quarries were operated during the year. Therefore the 
actual time of operation should be taken into account in considering 
accident ratios. It is evident that if a group of men in one State, 
Kansas for example (Table 14), works only 195 days during the year 
and a similar group in another State, as Colorado, works 307 days 
in the same industry, the hazard is not equal, and the fatality rates 
of 2.01 for Kansas and 4.75 for Colorado are not fairly comparable, 
and to make them comparable they must have a common denomi- 
nator in the number of days worked. In Germany, the Imperial 
Insurance Office requires reports submitted to it to show the total 
number of days of labor performed at the various industrial plants. 
This number is divided by 300, which gives the equivalent number 
of 300-day workers. 

As a quarry can be operated only about 300 days in a year, if Sun- 
days, holidays, and a few days for repairs be excluded, a 300-day 
year has been used in this report and the accident rates in the various 
States have been compared on this basis in Table 19. The average 
number of days that quarries worked during the year ranged from 
142 in Wyoming to 307 in Colorado, the average for the United States 
being 249. Table 19 shows that on the equal-time basis (300 days) 
the Kansas rate rises to 3.09 and the Colorado rate declines to 4.64; 
so that, taking the total time of exposure to risk into consideration, 
the difference between the two States is lessened. 

The bureau will be pleased to receive suggestions from operators 
or other persons interested in quarrying or mining operations as to 
the definition of serious or slight injury. 

The practice of State inspection departments varies widely. One 
State may require reports of fatal and serious injuries only, but 
without defining a ‘serious injury,” and require no reports of slight 
injuries. One State may require reports of all fatalities and of all 
injuries incapacitating an employee for one week; another may 
specify the reporting of accidents that cause disabilities ranging from 
1 to 14 days. Thus one State may report, perhaps, only 25 per cent 
as many injuries as some other State which actually has fewer men 
engaged in quarrying and mining, and an inference based on the fig- 
ures published by the two States that mining is much safer in the 
former State than in the latter, would be utterly wrong. The major 
difference is largely a matter of recording and reporting the serious 
and slight injuries. The quarrying risk or hazard in one State does 
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not vary greatly from that in any other, provided the same tonnage 
of material is handled and an equal number of men is employed. 

VALUE OF QUARRY PRODUCTS. 


The following table, compiled from statistics published by the 
United States Geological Survey, is printed to show the magnitude 
of the quarrying industry in the United States. 


Value of the quarry one of the United States, 1911 and 1912. 


Quarry. 1911 | 1912 Quarry. | 1911 | 1912 
| | | 
Granite @..0 es ce scncessss $21, 194, 228 | $20, 234, 041 | Cement rock >............ | $66, 248, 817 | c$67, 022,172 
Traprock @............... 6, 739, 141 6, 640, 662 || Slated ...... ee 5, 728, 019 6, 043, 318 
Sandstoneand bluestone 4| 7, 730, 868 6, 893, os 
Limestone @............-. 33, 897,612 | 36, 729 Total viencsdsscbexs 149, 085, 403 | 151,350, 062 
Marble @...............-- 7, 546, 718 ie 786, 38 


PRS E. F., Stone industry: Advance chapter from Mineral Resources U. 8. for 1912, U. 8. Geol. 
nIFVOy, 1913 
‘ pes eg E. F., Cement industry: Advance chapter from Mineral Resources U. 8. for 1912, U. S. Geol. 
urvey, 191 

¢ Value of finished produc 

4 Coons, A. T., Protuetont ‘of slate: Advance chapter from Mineral Resources U. S. for 1912, U. 8. Geol. 


Survey, 1913. 
DETAILED TABULATION OF ACCIDENTS. 


The quarries are classified according to the rock quarried, as fol- 
lows: Granite, trap rock, sandstone and bluestone, limestone, mar- 
ble, cement rock, and slate. The tables show the number of persons 
killed, seriously injured, and slightly injured, the number of operators 
reporting, the number of men employed, both in and out of the 
quarry, the days’ labor performed, and the rates of deaths and inju- 
ries per 1,000 men employed. 

A summary of the more important figures for all quarries in the 
United States during the years 1911 and 1912 is given in Table 1. 
The causes of the accidents, and with the percentage of accidents due 
to any one cause, are given in detail in Table 2 


GRANITE QUARRIES. 


The figures for granite quarries in Tables 1, 2, 3, and 4 are compiled 
from reports of 502 operators employing 18,935 men, of whom 12,090 
were employed in the quarry and 6,845 outside of the quarry. The 
total number of deaths and injuries due to accidents reported is as 
follows: Deaths, 29, or 1.53 per 1,000 men employed; serious inju- 
ries, 127, or 6.71 per 1,000; and slight injuries, 570, or 30.10 per 1,000. 


SANDSTONE QUARRIES (INCLUDING BLUESTONE). 


The figures for sandstone quarries, given in Tables 1, 2, 5, and 6 are 
compiled from reports of 462 operators employing 9,753 men, of whom 
7,240 were employed in the quarry and 2,513 outside of the quarry. 
The total number of deaths and injuries due to accidents reported is 
as follows: Deaths, 8, or 0.82 per 1,000 men employed; serious in- 
juries, 61, or 6.25 per 1,000; and slight injuries, 251, or 25.74 per 1,000. 
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LIMESTONE QUARRIES. 


The figures for limestone quarries in Tables 1, 2, 7, and 8 are com- 
piled from the reports of 1,760 operators employing 56,376 men, of 
whom 40,979 were employed in the quarries and 15,397 outside of the 
quarries. The total number of deaths and injuries due to accidents 
reported is as follows: Deaths, 101, or 1.79 per 1,000 men employed ; 
serious injuries, 463, or 8.21 per 1,000; and slight injuries, 3,234, or 
57.35 per 1,000. 

CEMENT ROCK. 


The cement-rock quarries are represented by 86 operators, who 
employed 9,462 men during 1912. The number of deaths and inju- 
ries due to accidents reported is as follows: Deaths 30, or 3.17 per 
1,000 men employed; serious injuries, 119, or 12.58 per 1,000; and 
slight injuries, 1,084, or 114.56 per 1,000 (Tables 1 and 2). The high 
ratio of injuries in the cement-rock quarries, as compared with other 
quarries, is probably due to many cement quarries being operated on 
a large scale by large corporations that keep better records of 
serious and slight injuries and render more detailed reports. Many 
small quarries keep no record of serious and slight injuries, hence the 
seemingly low ratio of nonfatal accidents in quarries other than ce- 
ment rock and limestone. The percentage of accidents due to any 
one cause is given in Tables 15, 16, and 17, and the rate per 1,000 men 
employed in Table 18. 


QUARRY ACCIDENT STATISTICS, BY STATES. 


A compilation of the quarry accident statistics, by States, is given 
in Tables 11, 12, 13, and 14. These tables contain the combined 
reports of 3,163 operators. The total number of men employed was 
113,105, of whom 75,962 were employed in the quarries and 37,143 
outside of the quarries. The total number of fatalities, serious inju- 
ries, and slight injuries due to accidents reported is as follows: Deaths, 
213, or 1.88 per 1,000 men employed; serious injuries, 899, or 7.95 
per 1,000; slight injuries, 5,653, or 49.98 per 1,000 men employed. 


CAUSES AND DISTRIBUTION OF ACCIDENTS. 


In Tables 15, 16, and 17 is given the percentage of accidents due to 
any one cause in each class of quarries and for all the quarries com- 
bined. The total for all quarries for 1911 is given in a parallel col- 
umn for comparison. It will be noted, for instance, that in limestone 
quarries 27.72 per cent of the deaths, 9.51 per cent of the serious inju- 
ries, and 3.15 per cent of the slight injuries were due to the use of 
explosives. A similar comparison may be made for any class of 
quarries for any one of the 24 causes enumerated. These tables also 
show that 68 per cent of the deaths in and about the quarries are due 
to the following three causes in the order named: haulage, explosives, 
and falls or slides of quarry material and overburden. 
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QUABRY ‘ACCIDENTS DURING THE CALENDAR YEAR 1912. 
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TaBLe 11.—Number of men killed in and about all quarries in the United States in the calendar year 1912, with the fatalities classified according to cause, 
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QUARRY ACCIDENTS DURING THE CALENDAR YEAR 1912, 
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TasBLE 12.—Number of men seriously injured in and about all quarries in the United States during 1912, with the injuries classified according to cause. 
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QUARRY ACCIDENTS DURING THE CALENDAR YEAR 1912. 
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TaBLE 13.—Number of men slightly injured in and about all quarries in the United States during 1912, with the injuries classified according to cause. 
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QUARRY ACCIDENTS DURING THE CALENDAR YEAR 1912, 
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Tasie 19.—Number of men killed or injured per 1,000 greployed in and about all quarries 
in the United States in the calendar year 1912, based on actual average number of 
days worked, compared with similar data based on a year of 300 working days.2 


Number serious! N 
Average | Number killed. fot aad ae aay 
mabe 
State. ® 
Sac a oO oO o 
worked, As 300-42 As 2 As 2 
y 300-day 300-day 
1912. | reported. ‘ reported. Deis. reported. basis. 
RiadaMis sooo. vs Sed ses ss iccdes 5 289 1.06 1.10 6.86 7.12 46.97 48.76 
pC eer ere cert 965 Neco conva|ee daencans 10. 53 11. 92 17.54 19.86 
BY eee ree ere 236 2.46 3.13 1.23 1.56 3.69 4.69 
MORTUR Ss 5 hows stesasssessstets 284 1.59 1.68 12.24 12. 93 49. 64 52.44 
COMWRGO! c= 53 5 ssinn=<cecSieetens 4. 64 3.39 3.31 37.97 37.10 
Commectiout.... 2.2... .05s.acce052 1.12 1.31 11.19 13.06 
Lt ey 4 rer rere rr et 2.51 3.06 20. 04 24.44 
NGQRO 2 ccncwasseecsessosececes|| ARB ceancsstclspseeeceedivastacrecs|suseee cost 9. 52 14.07 
BONS St cat ccsccrn cence ches 243 2.65 3.27 18.30 22.59 110.76 136.74 
BRONRNG, Sanco cvntsceeshaeaasees 251 1.02 1.22 7.45 8.90 80. 54 96. 26 
CO, er te eee 289 1.57 1.63 7.08 7.35 62.16 64.53 
Ds Shou wubsce coaeroRenees 195 2.01 3.09 3.63 5.58 41.90 64. 46 
MMMGUOK Ys 5 icp casa es apandooses 200 3.47 5.21 6.94 10.41 30. 82 46.23 
eS atbpedeswawesasea seeex en 224 1.04 1.39 10.45 13.10 23.51 31.49 
pe | EE CRE Pere 267 2.31 2.59 7.60 8.54 42.27 47.49 
Massachusetts......-...-....... 254 1.87 2.21 8.40 9.92 35. 22 41.59 
ee Bee cee errr 237 1.64 2.08 15. 83 20. 04 55. 68 70. 48 
246 81 +99 4.48 5.46 33.77 41.18 
249 2.22 2.67 7.14 8.60 111.74 134.63 
234 3.26 4.18 6.51 8.35 58. 63 75.17 
1.89 3.00 9. 43 14.97 
seVedevsc al meapascges 23.25 29.31 
8.27 10.65 18.61 23.96 
10.36 12.38 73.55 87.91 
9.17 12.39 29. 82 40.30 
7.68 10. 97 49.70 71.00 
+85 1.00 27.05 31.82 
9.48 12.21 65.45 84.27 
4.91 5.44 44.23 48.97 
ROMO ois fot suscns eeu eceess 144 7.63 1500 | ass. cccc ess] aceainncsce 7.63 15.89 
Pennsylvania............-...... 258 2.24 2.60 5.72 6.65 43.35 50.41 
Rhode Island................... 271 2.09 2.31 1.05 1.16 7.32 8.10 
South Carolina.................. Sere eee Rercreree 7.89 9.03 142.11 162.72 
South Dakota.................. 212 3.44 G87 Nsiscecla.clseescrcec 61. 86 87.54 
235 1.89 2.41 16.40 20. 94 22.71 28.98 
7 1.64 2.08 1.64 2.08 107. 89 136. 57 
269 1.59 1.77 11.11 12.39 109. 52 122.14 
276 3.47 3.77 10.19 11.08 44.01 47.54 
272 1.74 1.92 2.44 2.69 16.38 18.07 
235 4.12 5.26 18. 8 24.04 48.85 62.36 
255 2.33 2.74 12. 84 15.11 45.12 53.08 
27 35 7.40 9.69 20.00 26.20 
as 10. 26 21.68 25. 64 54.17 
18.07 20.00 
49.98 60. 22 


@ For details giving number killed and injured, number employed and days worked, see Table 14. 
> Includes Delaware, Florida, and Louisiana. : 
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TABLE 22.—Number of men killed in and about all quarries in the United States during 
1911 and 1912, showing increase or decrease for 1912. 


Number killed. 


State. 


1911 1912 
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@ Includes Delaware, Florida, Louisiana, Nevada, and District of Columbia. 


TaBLE 23.— Number of men employed and number of men killed in and about all mines 
and quarries in the United States during 1911 and 1912. 


1911 


Number killed. 


Kind of mines. 
raploped 
employed. 
Par ‘otal. 
Quarrles..; cs2ss5.t22 34525056 sdeds case eed 110,954 188 
Coal mines. 728,348 | 2,719 
Metal mines. 165,979 695 


It Sid Rdesablczascaat oi iapaas 1,005,281 | 3,602 
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TABLE 24.— Percentage of per sons killed by different causes in and about quarries, metal 
mines, and coal se mines in the United States during 1911 and 1912. 


Killed, 1911 Killed, 1912 
Cause of death. avai Cal ietal rs 
eta, ‘0a eta, ‘oal 

Quarries.) mines. | mines. |2U8"Ties.| mines. | mines. 

Falls of overburden, roof, quarry material, | Per cent. | Per cent. | Per cent.| Per cent. | Per cent. | Per cent. 
OES: OF O08 ociccids scaciea soeeapscseyass 25.53 2 48.58 23.94 -82 48.77 
Explosives sdse wap sar css eas erwie news meee’ 26. 60 il. 23 4.93 22. 07 14, 21 5.64 
H and handling rock, ore, or coal..... 20. 21 7,63 17.54 22.07 9.99 19.11 
Fall of person..........-..0---02-eeeeeeees 8.51 15.39 1.54 9.39 13.91 1.19 
BleCtrielty: oo ss.cca cscs asccaicctesavenasecds 1.06 16 3.46 1. 88 3.02 3.60 
MSCHINGFY)s.. é occ cscs 550 sescecnads Speeed 9. 04 3.07 1.95 10. 80 3. 82 1.86 
Other causes .............22-eeee cence rere 9.05 28. 00 22.00 9.85 20. 23 19. 83 
100. 00 100. 00 100.00 100. 00 100. 00 100.00 


TABLE 25.—Fatality rates in quarries, coal and metal mines based on the actual average 
number of men employed and the equivalent of 300-day workers. 


1911 1912 
| es 
Basis of figures. Number Number 
tien | NSH | gern | ome, | RR" | pero 
. | perl, per 1, 
employed. employed. employed. employed. 
Quarries. 
Average number employed........ | 110, 954 188 1.69 113, 105 213 1. 88 
Number of 00-day workers... .... | 84,816 188 2, 22 93, 836 213 2.27 
Metal mines. 
Average number employed........ 165.979 695 4.19 169, 199 691 3.91 
Number of 300-day workers. ...... 156,088 | 605 4,45 161, 661 691 4.09 
Coal mines. 
Average number employed........ 728, 348 2,719 3.73 722, 662 2, 366 3.27 
Number of 300-day workers. ...... 534, 158 2,719 | 5.09 541,776 2,360 4.36 


TABLE 26.—Death rate from accidents at all quarries in Great Britain under the quar- 
ries act, from 1903 to 1912, inclusive.@ 


Number of employees. Number killed. 
In quarry. Qatside of Total. 
Year. quarry. 
In__ | Outside —_—___ 
tk of Total, Per Per Per 
quarry. | quarry. Num- | 1,000 | Num- | 1,000 | Num- | 1,000 
ber em- ber. em- ber, em- 
ployed ployed ployed. 
35, 234 98,155 84 1.34 11 0.31 95 0.97 
35, 328 97,577 96 1.54 16 +45 112 1.15 
34, 841 94,819 85 1.42 14 -40 99 1.04 
33, 131 91,916 85 1.46 12 36 97 1.06 
31, 920 87,814 75 1.34 14 44 89 1.01 
31, 026 85, 475 76 1.40 16 +52 92 1.08 
30, 873 83, 937 73 1.38 ll 36 84 1.00 
31, 429 85, 837 75 1.38 9 -29 84 -98 
30, 810 82, 863 81 1.56 18 58 99 1.19 
28, 832 79, 887 56 1.10 19 . 66 75 -94 
Average fatality 
rates,1903-1912, 
inclusive ey tery ae 343) bxcecect 1.04 


a Compiled from Mines and Quarries, General Report with Statistics. 
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TaBLE 27.—Number of men employed, number killed, and number killed per 1,000 
employed in and about the quarries of France in the calendar years 1906-1910.2 


Number killed. 
, Number 
Fem: Lapeer baad OT I Se 
otal. | employed. 
132, 830 121 0.91 
133) 044 141 1.06 
134, 078 151 1.13 
132, 884 136 1,02 
126, 344 161 12 
131, 836 142 1.08 


@ Also includes a small number of iron mines. 
PUBLICATIONS ON MINE ACCIDENTS AND METHODS OF MINING. 


A limited edition of each of the following Bureau of Mines publica- 
tions is available for free distribution. Requests should be addressed 
to the Director, Bureau of Mines, Washington, D.C. As applications 
for all publications can not be granted, applicants should select publi- 
cations of especial interest. 


Butuetin 45. Sand available for filling mine workings in the Northern Anthracite 
Coal Basin of Pennsylvania, by N. H. Darton. 1913.° 33 pp., 8 pls., 5 figs. 

BuLietin 48. The selection of explosives used in engineering and mining opere- 
tions, by Clarence Halland 8. P. Howell. 1913. 50 pp., 3 pls., 7 figs. 

Bu.etin 53. Mining and treatment of kaolin and feldspar in the southern Appa- 
lachian region, by A. S. Watts. 1913. 170 pp., 16 pls., 12 figs. 

Buttetin 57. Safety and efficiency in mine tunneling, by D, W. Brunton and 
J. A. Davis. 1914. 271 pp., 6 pls., 45 figs. 

Buutetin 60. Hydraulic mine filling; its use in the Pennsylvania anthracite fields; 
a preliminary report, by Charles Enzian, 1913. 77 pp., 3 pls., 12 figs. 

Bu.uetin 62. National mine-rescue and first-aid conference, Pittsburgh, Pa., Sep- 
tember 23-26, 1912, by H. M. Wilson. 1913. 74 pp. 

BULLETIN 69. Coal-mine accidents in the United States and the principal foreign 
coal-producing countries, compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 

TECHNICAL Paper 6. The rate of burning of fuse as influenced by temperature and 
pressure, by W. O. Snelling and W. C. Cope. 1912. 28 pp. 

TECHNICAL PAPER 7. Investigations of fuse and miners’ squibs, by Clarence Hall 
and 8. P. Howell. 1912. 19 pp. 

TEcHNICAL Paper 15. An electrical method of preventing the corrosion of iron and 
steel, by J. K. Clement and L. V. Walker. 1913. 19 pp., 10 figs. 

TECHNICAL Parer 17. The effect of stemming on the efficiency of explosives, by 
W. O. Snelling and Clarence Hall. 1912, 20 pp., 11 figs. 

TECHNICAL PaPeR 18, Magazines and thaw houses for explosives, by Clarence Hall 
and S. P. Howell. 1912. 34 pp., 1 pl., 5 figs. 

TECHNICAL Paper 19. The factor of safety in mine electrical installations, by H. H. 
Clark. 1912. 14 pp. 

TECHNICAL PaPeR 21. The prevention of mine explosions, report and recommenda- 
tions, by Victor Watteyne, Carl Meissner, and Arthur Desborough. 12 pp. Reprint 
of United States Geological Survey Bulletin 369. 

TECHNICAL Paper 22. Electrical symbols for mine maps, by H. H. Clark. 1912, 


11 pp., 8 figs. 
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TECHNICAL Paper 24. Mine fires; a preliminary study, by G. S. Rice. 1912. 
51 pp., 1 fig. 

TEecHNICAL Parer 29. Training with mine-rescue breathing apparatus, by J. W. 
Paul. 1912. 16 pp. 

TECHNICAL PaPeR 30. Mine-accident prevention at Lake Superior iron mines, by 
D. E. Woodbridge. 1913. 38 pp., 9 figs. 

TECHNICAL Paper 40. Metal-mine accidents in the United States during the 
calendar year 1911, compiled by A. H. Fay. 1913. 54 pp. 

TECHNICAL Paper 41. The mining and treatment of lead and zinc ores in the Joplin 
district, Mo.; a preliminary report, by C. A. Wright. 1913. 43 pp., 5 figs. 

TECHNICAL Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TECHNICAL PAPER 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, compiled by F. W. Horton. 1913. 74 pp., 10 figs. 

TECHNICAL Paper 55. The production and use of brown coal in the vicinity of 
Cologne, Germany, by C. A. Davis. 1913. 15 pp. 

TEcHNICAL Parer 58. Action of acid mine water on the insulation of electric 
conductors; a preliminary report, by H. H. Clark and L. C. Ilsley. 1913. 26 pp., 
1 fig. 

TECHNICAL Paper 59. Fires in Lake Superior iron mines, by Edwin Higgins. 
1913. 34 pp., 2 pls. 

TecHNICAL Parer 61. Metal-mine accidents in the United States during the cal- 
endar year 1912, compiled by A. H. Fay. 1913. 16 pp., 1 fig. 

TEcHNICAL PAPER 62. Relative effects of carbon monoxide on small animals, by 
G. A. Burrell. 1914. 23 pp. 

TECHNICAL Paper 67. Mine signboards, by Edwin Higgins and Edward Steidle. 
1913. 15pp., 1 pl., 4 figs. 

Miners’ Crrcutar 4. The use and care of mine-rescue breathing apparatus, by 
J.W. Paul. 1911. 24 pp., 5 figs. 

Miners’ Crrcutar 5. Electrical accidents in mines, their causes and prevention, 
by H. H. Clark, W. D. Roberts, L. C. Ilsley, and H. F. Randolph. 1911. 10 pp., 
3 pls. 

Minas! CrrcutaRr 6. Permissible explosives tested prior to January 1, 1912, and 
precautions to be taken in their use, by Clarence Hall. 1912. 20 pp. 

Miners’ Crrcutar 8. First-aid instructions for miners, by M. W. Glasgow, W. A. 
Raudenbush, and C. O. Roberts. 1913. 66 pp., 46 figs. 

Miners’ Crrcu.ar 10. Mine fires and how to fight them, by J. W. Paul. 1912. 
14 pp. 

Miners’ CrrcuLar 11. Accidents from mine cars and locomotives, by L. M. Jones. 
1912. 16 pp. 

Miners’ CrrcutaRr 13. Safety in tunneling, by D. W. Brunton and J. A. Davis. 
1913. 19 pp. 

Miners’ Circutar 14. Gases found in coal mines, by G. A. Burrell. 1913. 21 pp. 

Miners’ Circutar 15. Rules for mine-rescue and first-aid field contests, by J. W. 
Paul. 1913. 12 pp. 
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